INTRODUCTION
The determination of the 2-thiobarbituric acid value is one of several analytical methods for the evaluation of the degree of oxidation of vegetable oils, fish oils and animal fats, particularly those containing linolenic acid and mre unsaturated fatty acids. 2-thiobarbituric acid forms red-coloured products with malonaldehyde (l), some polyunsaturated aldehydes ( 2 ) , dioxolanes and furan derivatives. The intensity of coloration is correlated with the rancidity degree of fats and oils.
In the modification described the direct determination of total reactive substances is used, without previous isolation of the volatile fraction. The 2-thiobarbituric acid (TEN)-value, measured at 530 nm, is particularly useful for measuring oxidative changes in fats and oils containing fatty acids of greater unsaturation than linoleic acid.
secondary oxidation products react with TBA forming cmdensation products with absorption maxima at 450 m and 530 nm. The latter maximum is measured in this direct procedure while the analysis of substances absorbing at 450 nm requires a different procedure (2).
'Ihe method was preliminarily tested in six laboratories, each laboratory using its am samples; on the basis of these experiments the final text was prepared, and the method submitted for interlaboratory testing.
1st COLLABORATIVE STUDY AND RESULTS
In the first interlaboratory study the following five samples of oils were analysed I sample A = crude zero-erucic rapeseed oil; sample B = refined high-linoleic sunflowerseed oil stored for 3 mnths at rcnm temperature; sample C = refined zerc-erucic rapeseed oil stored for 6 mnths at r m temperatures sample D = identical with C (but not revealed as such to the collaborators); sample E = refined soybean oil stored 9 days at 60'C (peroxide value = 17.5).
A summary of the results submitted by 16 laboratories is given in Table 1 and the statistical evaluation (3) in Table 2 .
The repeatability of the method was found to be satisfactory, and results for analyses for the two identical samples C and D were in good agreement. Reproducibility coefficients of variation were, however, rather high.
A supplementary set of experiments using several reagents of various origin showed the purity of reagents was not the main cause of the high interlaboratory variance.
2nd COLLABORATIVE STUDY AND RESULTS
For the second collaborative study the following five samples were distributed : sample A = refined zero-erucic rapeseed oil stored for 3 mnths at r m temperature; sample B = partially hydrogenated zero-erucic rapeseed oil, 0.05% trienoic acids, 0.10% dienoic acids stored at rcnm temperature for 1 mnth; sample C = identical with sample A, the fact not revealed to the collaborators; sample D = soybean oil oxidized at room temperature for 2 years; sample E = butter fat prepared from fresh winter butter, stored for 14 days at room temperature.
The results obtained from 20 laboratories are presented in Table 3 . The statistical evaluation is given in Table 4 . In agreement with the results of the first collaborative study, the repeatability was satisfactory while the reproducibility was substantially higher, and of the same order as in the first experiment. 
CONCLUSIONS
1) m e TBA value is a method for the analysis of certain carbonylic oxidation products present in stored fats and oils and causing their rancidity. The content of reactive substances is very small of the order of 10 -2000 pg kg-l. merefore, the criteria of precision c o m n in trace analysis should be applied. Ivbreover, oxidized rancid fats and oils are very complicated mixtures of many relatively unstable oxidation products which decompose in various ways m heating, or may interfere with the reaction.
2) The repeatability values determined from a statistical analysis of the results (see Tables 2 and 4) indicate that the determination of TBA value can be carried out at an acceptable degree of precision. The TBA value determination may be affected by hydroperoxides, oxygen, antioxidants, and trace metals. By observing the procedure carefully, and by using chemicals of high purity, most of these influences can be eliminated or remain constant, and fairly repeatable results are obtained. Tables 1 and 3 show that the ratios of the results for samples analyzed in the same laboratory are close to the ratios obtain& in another laboratory even when the absolute values were different. This means that the reproducibility can be considerably improved ty use of reference standards.
4) The reproducibility was substantially higher than the repeatability (see Tables 2 and 4) . From the reasons given in 11, good reproducibility can be hardly expected; similarly this is m e case with other methods for the estimation of oxidative rancidityr havever, the determination of rancidity is mostly used for comparison of various samples within a laboratory. For this application the method is suitable.
Fbllcwing the conclusions drawn f r m the results of the 2nd collaborative stdy the Qnrmission decided to adopt the method for the direct determination of the TBA value. The text of the standardized method is given on the following pages.
DETERMINATION OF 2-THIOBARBITURIC ACID VALUE: DIRECT METHOD

SCOPE
This standard describes a methd for the direct determination of the 2-thiobarbituric acid value (TBA value) in oils and fats without preliminary isolation of secondary oxidation prcducts.
DEFINITION
The TEA value is defined as the increase of absorbance measured at 530 nm due to the reaction of the equivalent 1 mg of sample per 1 m l volume with 2-thiobarbituric acid determined by the present methcd.
FIELD OF APPLICATION
This standard is applicable to animal and vegetable fats and oils, fatty acids and their esters, partial glycol esters and similar materials (Note 1).
PRINCIPLE
Secondary oxidation prducts of oils and fats are reacted with 2-thiobarbituric acid forming condensation prducts the absorbance of which is measured at 530 m, the wavelength of one of their absorbtion maxima. 6.3. The TEA reagent is prepared by dissolving 200 mg 2-thiobarbituric in 100 m l l-butanol. Leave the weighed amount with butanol overnight or use an ultrasonic apparatus, filter or centrifuge the suspension to r w v e the undissolved residue, mke up the filtrate to 100 ml with 1-butamlr the reagent should not be stored for more than one week in the refrigerator.
PROCEDURE
